Background Health services are increasingly required to measure outcomes after treatment, which can be reported to the funding body and may be scrutinised by the public. Extensive high-quality measurements are time consuming. Routinely collected clinical data might, if anonymised, provide good enough evidence of useful change consequent on service received. Research question Do the Health of the Nation Scale and the 20-item Historical, Clinical, Risk structured professional judgement tool scores provide evidence of clinical and risk change among low security hospital patients at 6 and 12 months after admission? Methods One hundred and eight men were either resident on the unit on 1 January 2011 or new admissions to the census date of 31 May 2013. Their routinely collected data were added to an outcome register following each patient's Care Programme Approach clinical review meeting and analysed using repeated measures t-tests with Bonferroni corrections. Results Most of the men, mean age 34.3 years, were single (93%), White British (71%) and with a primary diagnosis of schizophrenia (62%). There were significant reductions in the 11-item Health of the Nation Scale (excluding the community living condition scale) scores between baseline and 6 months and between 6 and 12 months, but no change on its additional 7-item secure subscale. Individual effect sizes indicated that 39% of the men had better social function, although 18% had deteriorated at 6 months. There was little overall change in the 20-item Historical, Clinical, Risk; individual effect sizes indicated that 11 men (15%) were rated as being at lower risk level and 10 (14%) at higher after 6 months in the study.
Introduction
Low security hospital units were developed in England and Wales to bridge the gap between medium security hospital services and open settings (Dix, 2005; Davies et al., 2010; Prins, 2010; Dye et al., 2016) . Approximately 2500 low security beds were commissioned across England; there are 2800 medium security beds in addition to 680 high security hospital places (The NHS Commissioning Board, 2013) .The Department of Health (2002) set out the first national minimum standards for low security hospital services, which have been superseded by the Royal College of Psychiatrists' Quality Network for Forensic Mental Health Services (Tucker et al., 2012; Holder and Souza, 2016) . There is, however, a paucity of evidence on low security patient characteristics and clinical outcomes.
Clinical characteristics
A national survey identified 137 low security hospital units and found that patients in them are typically male (75%), single (83%) and unemployed (91%) have a diagnosis of schizophrenia (62%) and stay for about 1 year (Pereira et al., 2006) . One third of the patients had two or more complex needs (e.g. relating to challenging behaviour and substance misuse problems) and that patients stayed for approximately 1 year (mean 354 days). In a study of a single unit in the South of England, Beer et al. (2005) showed that approximately three quarters had been admitted under provisions of the Mental Health Act 1983, 74% of these under civil section (Section 2 or 3) and 26% under a section imposed by a criminal court (Section 37 or 37/41); in most cases (57%), there was no criminal offence relating to the admission studied.
Clinical outcomes
There is a dearth of literature on clinical outcomes from low security hospitals. Using the Health of the Nation Outcome Scale (HoNOS; Wing et al., 1999) and the Global Assessment Scale (Endicott et al., 1976) , administered on admission and discharge, Beer et al. (2007) found that improvements in these scales were associated with moves to lower levels of hospital security. The HoNOS-secure has since been developed for use in forensic mental health settings (Dickens et al., 2007; Sugarman and Walker, 2007) and has been recommended as a routine outcome measure (Dickens et al., 2010; Shinkfield and Ogloff, 2014) .
Nevertheless, there is little consensus on outcome measurement in forensic mental health research (Chambers et al., 2009; Fitzpatrick et al., 2010) , with more emphasis on measuring recidivism and mental health (Fitzpatrick et al., 2010) than social functioning or quality of life (Chambers et al., 2009) . These reviews highlighted the utility and promise for including risk assessment tools, such as the Historical Clinical Risk-20 (HCR-20) (Webster et al., 1997) , as an outcome measure as well as a tool for assisting assessment of risk of harm. A small, but significant, change in HCR-20 scores over time on Clinical and Risk Management subscales and total scores has been shown in an English high security hospital sample (Morrissey et al., 2014) and in individual items on these subscales with level of security need as measured on a 9-point scale (Müller-Isberner et al., 2007) .
Two of us previously evaluated the feasibility of a clinical case register as a means of systematically collecting routine outcome data at a low security hospital unit (Edworthy and Khalifa, 2014) . In brief, it was found that assessments were not always completed or recorded electronically, and so staff were reminded of the importance of ensuring completion. In this study, we aimed to describe the demographic and clinical characteristics of patients admitted to the unit after the register had been fully implemented, with any changes in clinical outcomes. Our research questions were what clinical changes would be apparent after the first 6 months of treatment and what clinical changes after the second 6 months for those who remained on the unit?
Method
The work was approved by the Trust's Research and Innovation Department as a service evaluation (NHS Health Research Authority, 2016) . Patient confidentiality was maintained by assigning each patient an identity code and not recording patient identifiable data on the paper proforma or electronic case register.
Setting
'The unit' is an 84-bedded low security hospital, which mainly draws patients from the East Midlands region of England. It has three wards for men with mental illness, one for women and one for intellectually disabled men. Multidisciplinary teams provide medical, psychological, occupational, educational and vocational programmes to promote recovery and rehabilitation and reduce risks of harm. Psychological interventions, such as anger management, substance misuse programmes, violence reduction, social problem solving and psychoeducation, are provided in groups. Other specialised interventions are provided individually.
Sample
Only men were included as the numbers of women were too small for separate analysis. All men resident on the unit on 1 January 2011 (n = 44; of whom, 17 had been resident less than 1 year, 13 less than 2 years and 14 over 2 years), and all subsequent male admissions to the unit up to a census date of 31 May 2013 were eligible. Only data relating to first admissions during this period were included, so men were not double counted.
Data collection
Data were extracted from assessments recorded routinely by trained clinicians within the multidisciplinary team on completion of each patient's Care Programme Approach review, held 3 months after admission (baseline) and at six monthly intervals thereafter. The proforma developed in the feasibility study was used for initial recording, completed within 2 months of the review record completion; in the event of missing data, additional information was requested from the clinicians. Information about offending histories was obtained from Police National Computer records as well as the clinical record.
Outcome measures
The HoNOS-secure has 12 original items (1-12) that cover behaviour, impairment, symptoms and social functioning and an additional 7-item security scale items (A-G). Each item is rated on a 5-point Likert scale from 0 (no problem) to 4 (severe problem). Item 11 'Problems with living conditions' was originally developed for community patients (Dickens et al., 2007) and was omitted for this study.
The HCR-20 (Webster et al., 1997 ) is a 20-item structured professional judgement tool for assessing the risk of future violence in criminal and psychiatric populations. Ten items relate to historical risk, five to clinical risk and five to risk management. Each item is scored as 0 absent, 1 possibly present and 2 definitely present. These scores produce three subtotals and an overall total score of up to 40.
Incident reporting: A Trust-wide standardised incident reporting form is used to record violent, aggressive and self-harm incidents. These data were provided by the Risk Management Department.
Statistical analysis
Data were analysed using the Statistical Package for Social Science version 19. Frequencies were used to describe the sample. We used repeated measures t-tests to assess change in HoNOS-secure and HCR-20 ratings between baseline and 6 months and between 6 and 12 months. This method was preferred to analysis of variance to maximise the sample size because HoNOS-secure and HCR-20 ratings were available for fewer patients at 12 months. Bonferroni corrections were applied by dividing the alpha level (0.05) by the number of tests conducted.
Individual effect sizes, a method of assessing clinically meaningful change (Eisen et al., 2007) , were computed by subtracting the individual score at time 2 (6 months) from the individual score at time 1 (baseline) and dividing by the group standard deviation (SD) at time 1 (SDt 1 ): effect sizes = (t 1 Àt 2 )/SDt 1 . In accordance with Eisen et al. (2007) , effect sizes less than À0.50 were interpreted as a large decline, between À0.49 and 0.49 as no effect or a small effect and greater than 0.50 as a medium to large improvement.
Results

Sample characteristics
Forty-four men were resident at the start of the study, and 64 were subsequently admitted before the census date, yielding a total of 108 men. Mean age on admission was 34.3 years (SD = 10.5). Overall, 77 (71%) identified as White, with and 31 (29%) as from Black and Minority Ethnic groups. Most of the men were single (100, 93%).
Twenty-eight men (26%) had been admitted from a more secure hospital, 37 (34%) from prison, 21 (19%) from generic mental health services and 13 (12%) from community forensic mental health services.
Most (89, 82%) had been convicted of an offence that had at least in part triggered this period of institutionalisation (an index offence). The other 19 men had been referred by other forensic mental health inpatient services (n = 6), community forensic mental health services (n = 3), generic services (n = 6) and other (n = 4).
Clinical characteristics
The clinical characteristics of the sample are summarised in Table 1 . Most (67, 62%) had a primary diagnosis of schizophrenia. Illicit drug misuse/dependence was the most prevalent secondary diagnosis (26, 24%). The median number of violent and non-violent offences across the lifetime was 2 (range 0-62) and 3 (range 0-63), respectively. Median age at first offence (n = 100) was 18 years (range 10-65 years). By the end of May 2013, 77 men had been discharged: 28 (36%) directly to the community, 21 (27%) to generic psychiatric services, 15 (19%) to a predischarge unit, 9 (12%) to other secure hospitals and 4 (5%) to other placements (e.g. prison and immigration detention centre), with a median length of stay of 491 days (interquartile range (IQR) 279.5-752).
Outcomes
Inpatient incidents. Ninety (83%) patients had at least one incident recorded during admission (median 6.0, IQR 1-19); physical violence to others was the most common. There was no significant difference in number of incidents of violence or aggression between those who were discharged (median 6.0, IQR 1-18) and current inpatients (median 9.0, IQR 2-22; U = 1030.5, Z = À1.111, p = 0.267). In addition, 30 (28%) patients had self-harmed at least once during admission; 20 had a single episode, six had 2-4 episodes and four had 6-13 episodes of self-harm.
HoNOS-secure. HoNOS-secure ratings from baseline to 6 months are shown in Table 2 . Data at baseline and 6 months were available for 100 men. There was a significant reduction between baseline (mean = 10.9; SD = 5.8) and 6-month ratings (mean = 8.0; SD = 5.3) on the HoNOS 11-item subscale [t = 4.896, degrees of freedom (d.f.) = 99, p < 0.001, with a medium effect size r = 0.44]. There were also reductions of medium effect sizes over the first 6 months in 'problem drinking or drug-taking' (r = 0.30); 'problems with hallucinations and delusions' (r = 0.36); 'problems with relationships' (r = 0.39); and the need for escort on leave beyond the secure perimeter (r = 0.41). The latter was the only reduction in the seven security items, and there was no significant change overall on the security subscale.
Individual effect sizes for the changes in HoNOS at the second assessment (6 months after baseline) are shown in Table 3 . Nearly half (44%) demonstrated improvement on the 11 items used, while only 10% showed a deterioration. By Note: ICD, International Classification of Diseases. a n discharged = 76, n total = 107.
Low secure -Patient characteristics and outcomes 261 contrast, just 30% showed improvement of medium or large effect on the security subscale, and 26% showed an apparent deterioration. HoNOS-secure data between 6 and 12 months were available for 63 men. Attrition occurred because of discharge prior to the 12-month assessment and missing data where assessments were not readily available. There was a significant reduction in the 11-item HoNOS score for this period (mean = 8.3; SD = 4.5 to mean = 7.3; SD = 4.5; t = 2.136, d.f. = 62, p = 0.037, with a small effect size r = 0.26). Again, there was no significant change on the security subscale.
Our baseline ratings for some patients were taken several months after admission, which could substantially affect apparent change over time following admission, so we repeated the analyses for patients with baseline ratings taken within 3 months of admission. Data at baseline and 6 months were available for 71 men. The items that were statistically significant in the previous method (as shown in Table 2 ) remained statistically significant in the new method. The significant reduction between baseline (mean 11.7; SD 6.1) and 6-month ratings (mean 7.7; SD 5.0) on the 11-item HoNOS, for example, was similar (t = 5.629, d.f. = 70, p < 0.001) but with a slightly larger effect size (r = 0.56). In addition, significant reductions over the first 6 months in 'overactive, aggressive, disruptive or agitated behaviour' (t = 3.288, d.f. = 70, p = 0.002, r = 0.37) and 'cognitive problems' (t = 3.539, d.f. = 70, p = 0.001, r = 0.39) were noted.
HoNOS-secure data between 6 and 12 months for the late baseline men were available for 42 men. Attrition occurred because of discharge prior to the 12 months assessment and missing data where assessments were not readily available. There was a significant reduction on the HoNOS 11-item subscale for this period (mean = 7.9; SD = 4.5 to mean = 6.5; SD = 4.4; t = 2.531, d.f. = 41, p = 0.015, with a medium effect size r = 0.37). Again, there was no significant change on the security subscale.
HCR-20. Historical Clinical Risk-20 data at baseline and 6 months were available for 72 men (Table 4) . The HCR-20 total scores at baseline and 6 months ranged from 10 to 37 (mean = 27.01; SD = 5.69) and from 12 to 37 Note: ES, effect sizes; HoNOS, Health of the Nation Outcome Scale. *The community living item was removed from the original 12-item scale.
Low secure -Patient characteristics and outcomes 263 . HCR-20 data at 12 months were only available for 27 men and are not considered further except to say that scores remained similar between 6 and 12 months. Between baseline and 6 months, the HCR-20 total scores were unchanged for 29 men (40%), decreased for 22 men (31%) by up to 9 points and increased for 21 men (29%) by up to 12 points. Given the limited scope for change, the percentage of men who were rated at 2 (definitely present) at baseline and 6 months is also shown in Table 4 . Individual effect sizes indicate that 11 men (15%) showed good overall improvement at 6 months on comparing their HCR-20 rating at baseline with the score 6 months later (Table 5) . Conversely, 10 (14%) showed the increase in scores at 6 months, but most were unchanged (71%). The largest effect sizes occurred on the risk management subscale (17, 24% lower; 12 and 17% higher at 6 months).
Discussion
We found a significant reduction in HoNOS scores from baseline to 6 months, except in its security subscale. In line with this, the HCR-20 group mean scores changed little, notwithstanding some individual changes.
Clinical characteristics
Our sample was typical of low security hospital patients in most respects -most being male, White, single and diagnosed with schizophrenia (Beer et al., 2005; Pereira et al., 2006) . The overrepresentation of people from Black and Minority Ethnic groups (29%) when compared with the general population (14%) and the County's population of 5% (Office for National Statistics, 2011) also replicated findings from other studies (e.g. Pereira et al., 2006; Coid et al., 2007) . By contrast, length of stay for our sample was higher than that reported in some other studies (e.g. Pereira et al., 2006; Beer et al., 2007) , although the median length of stay was similar to the 428 days reported in the evaluation of a medium secure unit by Shah et al. (2011) . In the latter study, a high proportion of patients had been admitted under the provisions of the Mental Health Act with restriction on discharge orders. Over 40% of the patients in our sample had been under restrictions on discharge compared with the 25% reported by Beer et al. (2005) and 34% by Pereira et al. (2006) , while we also had many more patients convicted of an index offence (82%) compared with Beer's group (43%). It is likely that as units become more established, they will accept more complex cases.
Clinical outcomes
A major finding from this study is the reduction in the 11-item HoNOS score between baseline and 6 months and a further reduction between 6 and 12 months. The effect size indicated, however, that fewer than half had made a clinically important improvement at 6 months. The 7-item subscale of HoNOS specific to security did not change, suggesting that security needs and perceived risk levels of the sample remained stable over 12 months, although approximately one third of patients improved as measured by their individual scores. Sugarman et al. (2009) also with a low security cohort, similarly found no significant change in the HoNOS-secure subscale, albeit over a shorter time, despite nothing changes over time in the symptoms. Our baseline scores on the secure subscale were similar to those in Dickens et al. (2010) , who did report significant improvements but over a longer period. In line with this, in our sample, the risk status as measured by the HCR-20 did not change significantly in the 6-month or 12-month time intervals. The literature also suggests that longer intervals may be needed for detecting positive change. Olsson et al. (2013) , for example, found reductions in scores on some items from the clinical and risk management scales after 9 months and on all but two risk items after a mean of 43 months. Morrissey et al. (2014) found that the mutable -clinical and risk management items -showed improvement over a 5-year period in a high security hospital. These findings together suggest that the HCR-20 is sensitive to change but over a longer period than the 6-month and 12-month period we adopted. Further, change may have been obscured by the increase in score recorded for some patients. There is an assumption that this is indicative of increased risk, but during the first 6 months of any secure admission, increase may better indicate improved recognition and recording of risk factors rather than any deterioration and could, thus, be a valuable precursor to improvement. The clincial context of the scores should always be considered. As the relationship between HCR-20 scores and adverse outcomes among those discharged from secure hospitals has been demonstrated (Doyle and Dolan, 2006; Gray et al., 2008) , it is clearly worth persisting with this measure.
Besides, the use of tools to measure such outcomes as treatment completion and recovery is also worthy of consideration when measuring change in secure settings (Davoren et al., 2013 (Davoren et al., , 2015 . While there remains a need to identify robust tools to measure change in such settings (Shinkfield and Ogloff, 2014) , clinician-rated tools remain susceptible to bias.
Strengths and limitations of study
The importance of measuring clinical outcomes in healthcare settings is accepted (Edworthy and Khalifa, 2014) , but choice of a meaningful set is more difficult, as is finding the clinical time to complete the assessments. An important strength of this work is that we were able to use routinely collected clinical data to conduct a systematic analysis of outcomes from admission to a low security hospital.
These data were from just one hospital and may not be generalisable, although comparisons with other studies are promising in this respect. Further, there were no women in our sample, and some male subgroups were absent -e.g. men with intellectual disabilities. Since the clinical database was implemented in 2011, some of the outcome measures have been superseded by newer versions [e.g. the HCR-20 version 2 (Webster et al., 1997) by the HCR-20 version 3 (Douglas et al., 2013) ]. There are differences between the HCR-20 versions 2 and 3 (Douglas et al., 2014) , so we used the newer version, but this meant that some items were re-scored retrospectively for the purpose of this study.
We assessed clinically meaningful change using individual effect sizes. Other methods require population norms (Eisen et al., 2007; O'Shea and Dickens, 2015) , but these are not available for the HCR-20 and HoNOS-secure and require suitable proxy norms. O'Shea and Dickens (2015) used HCR-20 ratings at disharge from medium security but, given the higher security level, this would not be suitable for our evaluation of low security patients.
The first (baseline) assessment for some patients did not occur until several months after admission. Therefore, this may not be classed as a true baseline measure. Our study is not, however, unique in this regard (e.g. see Dickens and O'Shea, 2017) . We re-analysed the HoNOS scores for a subgroup of patients with baseline assessments within 3 months of admission and found improvements at 6 months on two additional items. Therefore, we recommend that future studies use assessments of new admissions for baseline and not include patients who have been in the hospital for some time. While no significant changes were found in the HCR-20 over time, we did not use this method to re-analyse the HCR-20 data because the sample size was reduced substantially.
Low secure -Patient characteristics and outcomes 267
